Introduction
It has been proposed that glycosaminoglycans (GAGs) may be important molecules in the regulation of reproductive function (Delgado et ai, 1980 (Delgado et ai, , 1984 (Delgado et ai, , 1988 Parrish et ai, 1980; Lenz et al., 1983; Reyes et al., 1984; Meizel & Turner, 1986) . GAGs are ubiquitous components of human tissues with detectable levels found in the genital tracts of men (Sampaio et al., 1985) and women (Lee & Ax, 1984) and in follicular fluid (Yanagishita et ai, 1979; Grimek et al., 1984) . These molecules are negatively charged polysaccharides composed of repeating disaccharide units with or without sulphate groups attached to the carbohydrate backbone. In tissues, GAGs usually exist in the proteoglycan form. Hyaluronate, chondroitin sulphate, dermatan sulphate, heparin sulphate, keratin sulphate and heparin are all examples of GAG molecules.
In connection with spermatozoa, GAGs have been associated with the following effects: increased capacitation and induction of the acrosome reaction in spermatozoa from bulls, boars, hamsters and humans (Lenz et al., 1983; Reyes et al., 1984; Meizel & Turner, 1986; Delgado et ai, 1988) ; conversion of boar proacrosin into acrosin (Parrish et ai, 1980) ; and sperm-chromatin decondensation and subsequent release of DNA-template restrictions in the human (Delgado et ai, 1980 (Delgado et ai, , 1984 . Most importantly, specific, saturable binding sites for GAGs have been demonstrated on spermatozoa from many species, including the human (Delgado et al., 1982 Recently, the quality of semen was compared to heparin binding-site density and affinity in human and bovine spermatozoa. In the dairy bull, heparin binding-site affinity but not density was positively correlated with the fertility status (non-return rates) of these animals (Marks & Ax, 1985) . In the human, binding affinity and density were separately correlated with specific parameters of the semen analysis . Adding heparin to human in-vitro fertiliza¬ tion culture medium, however, did not improve fertilization or pregnancy rates (Boyers et al., 1987) . An explanation for this may be that the physiologically active GAGs are those which are hydrolysed in the follicular fluid before ovulation (Delgado et al., 1987) .
The zona-free hamster oocyte-human sperm penetration assay (SPA) was introduced in 1979 as an adjunct to semen analysis for the diagnosis of male factor infertility (Rogers et al., 1979) . While the SPA does not directly measure the ability of spermatozoa to fertilize a human ovum, it will, at a minimum, determine whether spermatozoa can capacitate, acrosome react and fuse with the vitelline membrane. As such, results of this bioassay can be predictive of the in-vivo fertility potential of humans (Rogers, 1985) .
The objective of the present investigation was to determine whether sperm heparin binding-site characteristics could be related to the fertility status in the human. Due to the fact that male factor infertility can be the result of multiple and perhaps unrelated causes, and since convincing evidence has associated GAG binding with the acrosome reaction, we chose to correlate heparin binding activity specifically with the results of the SPA.
Materials and Methods
Specimens. Semen was obtained by masturbation from potentially infertile males visiting our Fertility Unit. These men were partners in a barren marriage (> 1 year unprotected intercourse) in which a female factor was not apparent and a possible male factor was under investigation. Fertile donors from the donor insemination programme served as controls. After liquefaction, a portion of each semen sample was processed for the SPA while the remaining spermato¬ zoa were frozen in TEST-CI buffer as previously described (Weidel & Prins, 1987) .
The characteristics of the sperm samples from the 3 groups of men used in this study are shown in Table 1 . While the semen parameters did not differ between the normal and abnormal SPA patient samples, the fertile donors showed a significantly greater mean sperm motility and post swim-up density than did those of the other two groups. (Rogers, 1985) .
Previous work has shown that spermatozoa from bulls with high fecundity possessed heparin- (Handrow et al., 1984 ). An additional report provides further Chromatographie evidence for multiple heparin-binding domains on monkey and bull spermatozoa (Lavin et al., 1986) . We have obtained similar results with human spermatozoa which show distinct high-affinity and lower affinity binding components. The significance or interdependence of these two types of heparin-binding sites is not known. While the location of heparin-binding sites on human spermatozoa has not been reported, studies with monkey and bull spermatozoa (Handrow et al., 1984) showed that [3H]heparin was associated with the sperm head whereas fluorescent heparin was associated primarily on the tail and midpiece. Perhaps this is related to the multiple types of heparin-binding sites found on spermatozoa.
In conclusion, heparin binding-site density has been positively correlated with the capacity of human spermatozoa to fuse with zona-free hamster oocytes. This further supports the hypothesis that GAGs play a role in the capacitation/acrosome reaction process.
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